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Is it ever dangerous for an individual to quit smoking? Given that cigarette smoking is the main avoidable cause of mortality worldwide with an annual death toll of more than 6 million people, 1 this is a provocative question. After all, the health benefits of stopping smoking are multiple, substantial and proven beyond doubt. 2 Overall, smoking cessation decreases morbidity and mortality and increases life expectancy by 10 years or more. 3 It is an essential component of both primary and secondary cardiovascular disease prevention. 4 Few, if any, health behavior changes or medical interventions have such a large potential benefit on health and survival. So how could stopping smoking be hazardous? A potential concern for both smokers and their physicians is weight gain. An estimated 80% of smokers gain weight after smoking cessation. 5 The average amount is 3-6 kg, but some people gain much more. 6, 7 During the 1980s, an estimated 16-25% of the increase in the prevalence of obesity in the United States was attributed to smoking cessation. 8 However, when the analyses were repeated using data from 1999 to 2002, only a non-significant 1.4% of the estimated increase in obesity was attributable to smoking cessation. 9 This may be a small price to pay for the multiple benefits of stopping smoking, but not all smokers see it that way. Indeed, fear of weight gain is a major reason cited by smokers for not trying to quit or for relapsing after a quit attempt. 10 Physicians' primary concern about post-cessation weight gain is its potential to cause or worsen obesity and diabetes, thereby negating the benefit of smoking cessation on cardiovascular and metabolic disease risk. Previous studies have addressed this concern primarily in Western populations. 11, 12 In these studies, post-cessation weight gain did not attenuate the benefits of smoking cessation. In the Framingham study, smokers who had quit for less than 4 years had a 53% decrease in a composite cardiovascular disease score compared with continuing smokers, and adjustment for weight change did not modify the estimate. 11 Another U.S. study looked more broadly at mortality, comparing normal weight smokers to overweight or obese ex-smokers. 12 Overweight and obese ex-smokers had a lower risk of allcause mortality and mortality from cardiovascular diseases compared with normal-weight smokers (with a 21 and 15% decreased risk of cardiovascular mortality in women and men, respectively). More recently, among smokers with schizophrenia who experience significant post-cessation weight gain, tobacco abstinence reduced 10-year cardiovascular risk. 13 Much less is known about the effect of post-cessation weight gain on cardiovascular disease in Asian populations. An article in this issue of the European Heart Journal by Kim et al. provides an answer. 14 The study examined the impact of post-cessation weight gain on incident myocardial infarction (MI) and stroke, using a population-based sample of more than 108 000 Korean men over the age of 40 years who were enrolled in the government-mandated National Health Insurance Service. All underwent two biennial health screening examinations, and had no record of MI or stroke at study entry. Weight gain was defined as an increase in body mass index (BMI) of >1 kg/m 2 between two initial screenings. The cohort was followed for nearly 8 years to detect the occurrence of MIs and strokes. Multivariable analyses adjusted for multiple confounding factors, including physical activity, comorbidities and socioeconomic factors. Among the 6017 participants (8%) who reported that they had quit smoking between the two initial screening exams, 27% gained weight, 62% did not have a significant weight change and 11% lost weight. Notably, the average post-cessation weight gain was about 2 kg in this study, which is lower than in Western populations but is the expected amount for Asian populations. During follow-up, 1420 cases of MI and 3913 cases of stroke occurred. After adjustment for potential confounders, quitters with a BMI gain had a 67% decreased risk of MI and a 25% decreased risk of stroke compared to continuing smokers. Similarly, quitters without BMI change had a 45% decreased risk of MI and a 25% decreased risk of stroke compared to continuing smokers. Surprisingly, smokers with a decrease in BMI did not have a significant decreased risk of MI or stroke. The authors conducted Like all studies, this one has limitations. One limitation, acknowledged by the authors, is that smoking status was assessed only by selfreport. However, biochemically confirmed smoking status is rarely available in large cohort studies such as this one. When smoking status is one of many variables collected in a health survey, over-reporting of cessation is a smaller concern. Another limitation is that smoking status was defined only initially. The analysis could not account for quitting or relapsing to smoking that could have occurred during the follow-up period and led to misclassification of smoking status. Furthermore, quitters had relatively small weight gain in this study. Whether the results would differ if Asian smokers gained more weight cannot be determined from these data. Finally, because the study only included men, its findings cannot be generalized to Asian women.
The results of the study by Kim et al. are consistent with a recently published study by a different group of investigators who analyzed the same database. 15 That study used a shorter follow-up period and divided quitters into groups with and without a weight gain of 2 kg. Quitters who gained weight had a significant decrease in total cardiovascular events, defined as either MI or stroke. The study further examined the outcome of cardiovascular mortality, which the study by Kim et al. did not do. Smokers who did and did not gain weight each had a 20% decrease in cardiovascular mortality compared with continuing smokers, but the difference in mortality did not achieve statistical significance, which the authors attributed to the small number of events that has occurred so far.
The findings of the Korean trials confirm and extend a previous study conducted in an Asian population. In that study of male workers in Japan, successful cigarette quitters had a 24% decrease in estimated risk of coronary heart disease compared with continuing smokers despite weight gain. 16 The current study advances that work by measuring the actual incidence of cardiovascular events rather than using calculated cardiovascular risk. Another strength is that the new study assessed the risks of MI and stroke separately, demonstrating that post-cessation weight gain does not alter the benefits of smoking cessation on either of these outcomes. In summary, the study of Kim et al. provides additional reassurance that the cardiovascular benefits of smoking cessation easily outweigh any adverse effects of post-cessation weight gain. Furthermore, it extends the generalizability of the finding to an Asian population with a different underlying prevalence of obesity. Smokers and health care providers can be reassured about the safety of smoking cessation, even when weight gain occurs. Few interventions in primary and secondary prevention other than quitting smoking have the potential to reduce the risk of cardiovascular disease by half within a few years. Health care providers have a clear responsibility to advise all smokers to quit, and to routinely offer them the behavioral support and pharmacologic assistance that they need to succeed. 4 Conflict of interest: N.A.R. reports a research grant from Pfizer, has been an unpaid consultant for Pfizer and receives royalties from UpToDate. C.C. reports no disclosures. 
